OPTICAL DEVICE 



FIELD OF THE INVENTION 

The present invention relates to an optical device, and more 
5 particularly to an optical device used in an optical read/write head. 
BACKGROUND OF THE INVENTION 

In the conventional CD, CDR, CDRW or DVD, there are several 
laser sources for reading different discs. 

Fig. 1 is a schematic view showing the optical path layout of the 
10 optical system used in the optical read/write head of a digital video disc 
(DVD) according to the prior art. The optical path in front of a reflecting 
mirror 11 is straightforward. The light from a laser source 13 passes 
through a beam splitter 12, a collimating lens 14, the reflecting mirror 11 
and an objective lens 15, and then the light is projected onto a compact 
15 disc 16. 

Fig. 2 is a schematic view showing another optical path layout of the 
optical system used in the optical read/write head of a digital video disc 
(DVD) according to the prior art. The optical path in front of a reflecting 
mirror 1 1 bends in advance. Such optical path is called a bending optical 

20 path hereinafter. 

Generally, the optical path of an optical read/write head is designed 
according to the combinations of the foresaid optical paths. Therefore, 
two beam splitters 12, two laser sources 13 are needed for the design 
containing two bending optical paths, and a beam splitter 12 and two laser 

25 sources 13 are needed for the design containing a straightforward optical 
path and a bending optical path. 
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The yield of the optical read/write head will be increased by 
promoting the quality of the optical path system which has various optical 
paths. Furthermore, precisely positioning each optical component well is 
very important for a read/write head and even for the assembly of the 

5 optical path system. It is known that the more components the optical 
system has, the higher the assembling cost is. 

The conventional optical path system has several drawbacks, for 
example the cost of the materials is high, and the process is complicated. 
It is difficult to regulate the optical axises of different optical paths as an 

10 identical optical axis, so that the quality of the read/write head is 
decreased. 

Therefore, the present invention provides an optical device to 

overcome the foresaid drawbacks. 

SUMMARY OF THE INVENTION 
15 It is therefore an object of the present invention to provide an optical 

device for improving the quality, the fabricating process and the 

maintenance of an optical read/write head. 

In accordance with the present invention, the optical device includes 

a first optical coating plane and a second optical coating plane for 
20 respectively reflecting a first light and a second light to an identical 

optical axis. 

The optical device is used for an optical read/write head. 
Preferably, the first light is a laser beam. 
Preferably, the second light is a laser beam. 
25 In addition, the first optical coating plane is parallel to the second 
optical coating plane. The first light and the second light are generated 
respectively at different liming. 
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The first light is directly reflected to the optical axis by the first 
optical coating plane, and the second light passes through the first optical 
coating plane and then the second light is reflected to the optical axis by 
the second optical coating plane. 
5 The first optical coating plane and the second optical coating plane 

are respectively coated on two opposite sides of a first light-penetrable 
material. 

In addition, the optical device could further include a second light- 
penetrable material for reflecting a third light to the optical axis. 
10 A third optical coating plane is coated on the second light-penetrable 
material, and the third light passes through the first optical coating plane 
and the second optical coating plane and then the third light is reflected to 
the optical axis by the third optical coating plane. 

It is another object of the present invention to provide an optical 
15 device having plural optical coating planes for reflecting plural laser 
beams to an identical optical axis. 

It is another object of the present invention to provide an optical 
device comprising a first optical coating plane and a second optical 
coating plane coated on two opposite sides of a light-penetrable material 
20 for reflecting a first light and a second light to an identical optical axis. 

In addition, the optical device further includes a second light- 
penetrable material for reflecting a third light to the optical axis. 

The present invention may best be understood through the following 
descriptions with reference to the accompanying drawings, in which: 
25 BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a schematic view showing an optical path layout of the 
optical system used in the optical read/write head of a digital video disc 
(DVD) according to the prior art; 

Fig. 2 is a schematic view showing another optical path layout of the 
5 optical system used in the optical read/write head of a digital video disc 
(DVD) according to the prior art; 

Fig. 3 is a schematic view showing the optical device according to the 
preferred embodiment of the present invention; 

Figs. 4 to 7 are the diagrams showing the relationships between the 
10 amplification 5/d and the incident angle 0i of the light according to the 
preferred embodiment of the present invention; 

Fig. 8 is a schematic view showing the optical device having two light 
sources according to the present invention; 

Fig. 9 is a schematic view showing the optical device having three 
15 light sources according to the present invention; and 

Fig. 10 is a schematic view showing the optical system including the 
optical device provided by the present invention, wherein the optical 
system is used in an optical read/write head. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
20 Please refer to Fig. 3. The optical device according to the present 

invention includes a first light-penetrable material 3 1 having a first optical 
coating plane 33 and a second optical coating plane 34 thereon for 
reflecting a first light 35 and a second light 36 to an optical axis 37. 

The optical device provided by the present invention could be used in 
25 an optical read/write head of a CD, CDR, CDRW or DVD. The first light 
35 and the second light 36 are preferably laser beams. The first optical 
coating plane 33 is parallel to the second optical coating plane 34. The 
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first light 35 and the second light 36 are produced respectively at different 
timing. 

Certainly, when the optical device provided by the present invention 
is used in an optical fiber system, it is not restricted that the first optical 
5 coating plane 33 is parallel to the second optical coating plane 34. It is 
not restricted that the first light 35 and the second light 36 are produced 
respectively at different timing, either. 

The first light 35 and the second light 36 are reflected to the optical 
axis 37 by using the thickness of the first light-penetrable material 31. 
10 The optical device according to the present invention further includes a 
second light-penetrable material 32 for reflecting a third light 38 to the 
optical axis 37. An optical coating plane (not shown) is coated on the 
second light-penetrable material 32. The third light 38 is reflected to the 
optical axis 37 by using the third optical coating plane, the refractive 
15 indexes of the second light-penetrable material 32 and the first light- 
penetrable material 3 1 . 

The first light 35, the second light 36 and the third light 38 are 
reflected to the identical optical axis 37 by using the thickness and the 
indexes of the first light-penetrable material 31 and the second light- 
20 penetrable material 32 and using the coating planes coated on the first 
light-penetrable material 31 and the second light-penetrable material 32. 

The wavelengths of the first light 35, the second light 36 and the third 
light 38 could be different. The present invention is suitable for using 
more than three lights, and the optical coating planes could be coated on 
25 any light-penetrable material. 

According to the optical theory and the coating technique, the lights 
from different light sources could be regulated to an identical optical axis. 
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As shown in Fig. 3, the three light sources are put in the same pack, 
hence the light sources could be considered as an optical component. The 
three light sources could be disposed according to the requirement for 
making the three lights to an identical optical axis. The material of the 
5 optical components are not restricted. 

As shown in Fig. 3, nl, n2, n3 and n4 are respective refractive 
indexes of air and the different light-penetrable materials. When each 
parameter ( the refractive index n, the angle 0, the thickness 8, the 
distance di between the first light and the second light, and the distance d 2 
10 between the second light and the third light) conforms with the formulas 
(a) and (b) as follows, the optical paths of the three lights could be 
identical. 

Formulas (a): 

n 1 Sin9 l = n 2 Sin9 2 

Tan 6 2 = n x Sin 0, / ^n\ -n 2 Sin 2 9 l 
2aCos9 l = rfj 
<5j = a J Tan 9 2 

S, = d x l2Cosd x Tan$ 2 = d x x ^n\ -n\Sin 2 9 x jn x Sinld, 
15 Formulas (b): 

n i Sin9 3 =n 2 Sin9 2 = n l Sin0 l 

Tan9 3 = n x Sin9j ^nj -n 2 Sin 2 9, 
2bCos9 l = d 2 
5 2 = b/Tan9 2 

S 2 = d 2 /2Cos9 1 Tan9 3 =d 2 x ^« 3 2 -n 2 Sin 2 0 l jn x Sin2e, 

Figs. 4 to 7 are diagrams showing the relationship between the 
amplification 5/d and the incident angle 0i of the light when the refractive 
index is constant. For example, the distance between the light sources d 
20 and the incident angle 0i of the light are selected, and the thickness 5 of 
the light-penetrable material is obtained. 
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Fig. 8 is a schematic view showing the optical device having two 
light sources according to the present invention. For the optical device, n! 
is the refractive index of air (n^l) and n 2 is the refractive index of glass 
(n 2 =l .5). Hence, just one glass plate is needed for the optical device. 
5 Fig. 9 is a schematic view showing the optical device having three 

light sources according to the present invention. For the optical device, 
each value of n 1? n 2 and n 3 is 1 .5. Therefore, a prism and two glass plates 
are needed to be the light-penetrable materials, and the optical coating 
plates for reflecting the partial light are coated on the light-penetrable 
10 materials. 

Fig. 10 is a schematic view showing the optical system in an optical 
read/write head, wherein the optical system has a bending optical path. 
The decenter correction part 101 is the optical device provided by the 
present invention. 

15 The optical device provided by the present invention could be used 

for improving the quality, the fabricating process and the maintenance of 
the optical read/write head. 

While the invention has been described in terms of what are presently 
considered to be the most practical and preferred embodiments, it is to be 

20 understood that the invention need not be limited to the disclosed 
embodiment. On the contrary, it is intended to cover various 
modifications and similar arrangements included within the spirit and 
scope of the appended claims which are to be accorded with the broadest 
interpretation so as to encompass all such modifications and similar 

25 structures. Therefore, the above description and illustration should not be 
taken as limiting the scope of the present invention which is defined by 
the appended claims. 
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